Label-Free Direct Electrical Detection of a Histidine-Rich Protein with Sub-Femtomolar Sensitivity using an Organic Field-Effect Transistor
Tsukuru Minamiki + , [a] Yui Sasaki + , [a, b] Shizuo Tokito, [b] and Tsuyoshi Minami* [a] open_201700070_sm_miscellaneous_information.pdf
S1

Table of Contents
General S2
Fabrication of the OFET Device S3
Electric characteristics of the OFET S4
Modification of the Extended-Gate Electrode S4
Characterization of the Extended-Gate Electrode S5
Electrical Detection of Proteins S8
References S10
S2
General
Reagents and solvents employed for this study were used as supplied.
Cytop (CTL-809M) was purchased from Asahi Glass Co. Metal electrodes were deposited by using a vacuum evaporator equipment from Cryovac, Co. An oxygen-plasma treatment was performed on a PC-300 plasma cleaners from Samco, Inc. The bank layers were prepared using an
Imagemaster 350 dispenser equipment from Musashi Engineering, Inc.
Photoelectron spectroscopy measurements in air were performed using an AC-3 from Riken Keiki, Co. Wettability measurements were performed on a Theta T200 were measured using a Keithley 2636B source meter.
Fabrication of the OFET Device
An Al gate electrode (30 nm in thickness) was deposited on a glass substrate by using a vacuum evaporator. The gate dielectric layer was prepared by the aluminum oxide (AlOx) (5 nm in thickness) and self-assembled monolayer 
Modification of the Exntended-Gate Electrode
1
Scheme S1. Functionalization of the extended-gate electrode.
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Characterization of the Extended-Gate Electrode
We investigated the formation of the extended-gate electrode with nickel(II)-nitrilotriacetic acid (Ni II -nta) by photoelectron yield spectroscopy in air (PYS), surface wettability, X-ray photoelectron spectroscopy (XPS) and the OFET-based electrical titration 2,3 of Ni II . Firstly, the results of PYS (Fig. S2) showed a higher work function on the nta-treated electrode (4.9±0.01 eV), the Ni II -nta-treated electrode (5.0±0.03 eV) than the untreated Au electrode (4.8±0.01 eV), which can be explained by the effects of an electron-withdrawing compounds (=nta and the Ni II -nta complex). The wettability measurements (Fig. S3 ) for the surface of the untreated Au and the nta-treated Au were 57±2.0° and 20±0.9°, respectively. The result on the surface of the Ni II -nta-treated Au showed the super-hydrophilicity. These differences are most likely due to the hydrophobicity of nta and the Ni II -nta complex. XPS revealed the presence of carbon, sulfur, nitrogen, oxygen, and nickel on the gold electrode (Fig. S4) . Finally, we performed the electric titration for Ni II using the nta-modified OFET. As a result, the OFET responded to increase the Ni II concentrations. According to these results, we concluded that the functionalization of the Ni II -nta complex on the extended-gate electrode was successfully accomplished. 
S6
